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(54) Low profile broad band monopole antenna with inductive/resistive networks 



(57) An antenna (20) operable over a predeter- 
mined range of frequency includes a transmission line 
(36), a transformer network (42) connected to one end 
of the transmission line, and at least one inductor-resis- 
tor network (46) connected to an opposite end of the 
transformer network. The inductor-resistor network (46) 
changes the effective electrical length of the antenna 
(20) such that as the frequency of operation changes, 
the current distribution above and below the inductor- 
resistor network changes in a corresponding manner. A 
second inductor-resistor network (56) may be serially 
connected to the other network (46), wherein both func- 
tion to reduce the current thereabove. Accordingly, as 
the frequency of operation increases, the electrical 
height of the antenna decreases. 
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Description 
TECHNICAL FIELD 

[0001 J The present invention relates generally to an- 
tennas used in mobile and/or military applications. More 
particularly, the present invention relates to a broad 
band antenna that provides an instantaneous band- 
width of about 482 Megahertz (MHz) between 
30-51 2MHz with a relatively low voltage standing wave 
ratio (VSWR) and high gain. Specifically, the present in- 
vention provides a monopole broad band antenna with 
a series of inductor-resistor networks which effectively 
change the electrical length of the antenna. 

BACKGROUND ART 

[0002] It is known that electromagnetic communica- 
tion systems employ broad bandwidth techniques, such 
as the so-called frequency-agile or frequency-hopping 
systems in which both the transmitter and receiver rap- 
idly and frequently change communication frequencies 
within a broad frequency spectrum in a manner known 
to both units. When operating with such systems, an- 
tennas having multiple matching and/or tuning circuits 
must be switched, whether manually or electronically, 
with the instantaneous frequency used for communica- 
tions. As such it is imperative to have a single antenna 
reasonably matched and tuned to all frequencies 
throughout the broad frequency spectrum of interest. Al- 
though the art discloses such broad band antennas, 
such as exemplified in U.S. Patent Nos. 4,958,164 and 
U.S. Application Serial No. 09/175,008, which are 
owned by Assignee of the present invention, these an- 
tennas provide a somewhat limited frequency range. 
[0003] As is well known in the art, a thin linear monop- 
ole antenna is normally used in a manner that requires 
its electrical length to be a quarter wavelength or 90 
electrical degrees. These antennas require a ground 
plane, which is a large plane of sheet metal, such as a 
car or vehicle body made of metal, to provide the other 
half of the antenna. Therefore, the characteristics of the 
ground dependent "quarter wave" antenna are well 
known. 

[0004] In order to enable a thin linear monopole an- 
tenna to be multi-band, the known art teaches place- 
ment of "traps," which are parallel inductors and capac- 
itors, at various places in series with thin linear radiators 
(conductors). Such a construction results in a monopole 
that can be used for several frequencies or very narrow 
bands of frequencies. Unfortunately, the useful band- 
widths for this type of antenna are very narrow, usually 
on the order of KHz or 2-3 MHz. With this in mind, it 
would be presumed that additional traps in series at var- 
ious points with the linear radiators should produce ad- 
ditional bandwidth. However, the number of traps is usu- 
ally limited to 2 or 3. The reason for this is that adjust- 
ment of each trap to its specific frequency or operational 



bandwidth is interdependent on the adjustment of all the 
traps within the antenna. 

[0005] The main purpose of utilizing a trap is to 
change the electrical length of the monopole radiator as 

5 the frequency of operation is changed. Moreover, at a 
specific trap's operational frequency or bandwidth, the 
current in the linear radiator physically above the trap in 
question, is reduced to or near zero so that the current 
distribution of the radiator physically below the trap in 

10 question is approximately that of a quarter-wave mo- 
nopole radiator. In view of the interdependency ©reach 
trap in order to obtain a desired frequency bandwidth, 
there is currently not available in the art a linear monop- 
ole antenna with a bandwidth anywhere near 482 MHz. 

'5 Nor is there available an antenna with such a wide band- 
width that also has a relatively low VSWR across the 
bandwidth. 

DISCLOSURE OF INVENTION 

[0006] It is thus an object of the present invention to 
provide a low profile, broad band monopole antenna for 
frequencies ranging between 30 512MHz. 
[0007] It is another object of the present invention to 
25 provide an antenna, as above, that operates within the 
desired bandwidth and requires no field adjustments of 
any kind that require tuning or power matching of the 
antenna at any specific frequency within the bandof op- 
eration. 

30 [0008] It is a further object of the present invention, 
as above, to provide an antenna that when measured 
on a standard reference 10' x 10* metal ground plane 
placed 10* above the earth ground, does not exceed a 
VSWR of 4: 1 across the very high frequency (VHF) band 

35 (30-108 MHz) and does not exceed a VSWR of 3:1 
across the ultra high frequency (UHF) band from 
108-51 2 MHz. 

[0009] It is yet another object of the present invention, 
as set forth above, to provide an antenna which provides 

40 a line of sight, E-field radiation patten that when meas- 
ured on a standard metal ground plane placed 10* above 
earth ground and compared to resonant quarter wave 
radiators at any specific frequency within the 30-512 
MHz bandwidth, has an E-field gain that is not less than 

^5 (-11 db) below the reference quarter wave antenna. 
[0010] It is yet another object of the present invention 
to provide an antenna, as set forth above, which pro- 
vides high voltage protection of up to 20 KV rms 60Hz 
for personnel and equipment should a tip portion ofa ve- 

50 hicle-mounted antenna's radiator come in contact with 
high voltage power lines. 

[001 1 ] It is still another object of the present invention 
to provide an antenna, as set forth above, which pro- 
vides a transmission line connected to the appropriate 
55 transmit/receive equipment and which is enclosed with- 
in a flexible spring assembly. 

[0012] It is still a further object of the present invention 
to provide an antenna, as above, with a base radiator 
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and a lip radiator enclosed in a reinforced housing that 
is secured to the spring assembly. 
[0013] It is an additional object of the present inven- 
tion to provide an antenna, as above, with an unun trans- 
former within the base radiator to transform the feed 
point of impedance of the antenna to impedances that 
meet the VSWR requirements. 
[001 4] It is still yet another object of the present inven- 
tion, as above, to connect the unun transformer to a lin- 
ear radiator and a parallel inductor-resistor network to 
assist in regulating the effective electrical length of the 
antenna. 

[001 5] It is yet another object of the present invention, 
as above, to connect the first inductor-resistor network 
to an additional linear radiator and a second parallel in- 
ductor-resistor network to further assist in adjusting the 
effective electrical length of the antenna. 
[0016] It is still yet another object of the present inven- 
tion, as above, to provide the antenna with a tip radiator 
that is connected to the second inductor-resistor net- 
work through a tip capacitor. 

[0017] The foregoing and other objects ofthe present 
invention, which shall become apparent as the detailed 
description proceeds, are achieved by an antenna op- 
erable over a predetermined range of frequency, com- 
prising a transmission line, a transformer network con- 
nected to one end of the transmission line, and at least 
one inductor-resistor network connected to an opposite 
end of the transformer network, at least one inductor- 
resistor network changing the effective electrical length 
of the antenna such that as the frequency of operation 
changes, the current distribution above and below the 
inductor-resistor network changes in a corresponding 
manner. 

[0018] Other aspects of the present invention are at- 
tained by an antenna operable over a predetermined 
broad band and connected to a transmission line, com- 
prising a tip radiator having a series capacitance, a base 
radiator connected at one to the tip radiator and at the 
other end to the transmission line, the base radiator 
changing the effective electrical length of the antenna 
such that as the frequency of operation changes, the 
current distribution along a length of the base radiator 
changes. 

[0019] These and other objects of the present inven- 
tion, as well as the advantages thereof over existing pri- 
or art forms, which will become apparent from the de- 
scription to follow, are accomplished by the improve- 
ments hereinafter described and claimed. 

BRIEF DESCRIPTION OFTHE DRAWINGS 

[0020] For a complete understanding of the objects, 
techniques and structure of the invention, reference 
should be made to the following detailed description and 
accompanying drawings, wherein: 

Fig. 1 is an elevational view, in partial cross-section. 



of an exemplary antenna according to the concept 
of the present invention; 

Fig. 2 js a schematic diagram of the electrical mode 
for the exemplary antenna depicted in 'Fig. 1 : 

5 Fig. 3 is a plot of the -computer-simulated currents 
along the length of the antenna operated at 30 MHz, 
wherein a segment is the linear distance along the 
antenna, in inches, as measured from the base; 
Fig. 4 is a plot of the computer-simulated currents 

io along the length of the antenna operated at 60 MHz, 
wherein a segment is the linear distance along the 
antenna, in inches, as measured from the base; 
Fig. 5 is a plot of the computer-simulated currents 
along the length of the antenna operated at 90 MHz, 

is wherein a segment is the linear distance along the 
antenna, in inches, as measured from the base; 
Fig. 6 is a plot of the computer-simulated currents 
along the length of the antenna operated at 150 
MHz, wherein a segment is the linear distance 

20 along the antenna, in inches, as measured from the 
base; 

Fig. 7 is a plot of the computer-simulated currents 
along the length of the antenna operated at 200 
MHz, wherein a segment is the linear distance 
25 along the antenna, in inches, as measured from the 
base; 

Fig. 8 is a plot of the computer-simulated currents 
along the length of the antenna operated at 250 
MHz, wherein a segment is the linear distance 
30 along the antenna, in inches, as measured from the 
base; 

Fig. 9 is a plot of the computer-simulated currents 
along the length of the antenna operated at 300 
MHz, wherein a segment is the linear distance 
35 along the antenna, in inches, as measured from the 
base; 

Fig. 10 is a plot of the computer-simulated currents 
along the length of the antenna operated at 350 
MHz, wherein a segment is the linear distance 
40 along the antenna, in inches, as measured from the 
base; 

Fig. 11 is a plot of the computer-simulated currents 
along the length of the antenna operated at 400 
MHz, wherein a segment is the linear distance 
45 along the antenna, in inches, as measured from the 
base; 

Fig. 12 is a plot of the computer-simulated currents 
along the length of the antenna operated at 450 
MHz, wherein a segment is the linear distance 
50 along the antenna, in inches, as measured from the 
base; 

Fig. 13 is a plot of the computer-simulated currents 
along the length of the antenna operated at 500 
MHz, wherein a segment is the linear distance 
55 along the antenna, in inches, as measured from the 
base; 

Fig. 14 is a plot of thecomputer-simulatedt;urrents 
along the length of the antenna operated at 512 
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MHz, wherein a segment is the linear distance 
along the antenna, m inches, as measured from the 
base; and 

Fig. 15 is a plot of the computer-simulated VSWR 
versus frequency for the antenna of the present in- 
vention. 

PREFERRED EMBODIMENT FOR CARRYING OUT 
THE INVENTION 

[0021] Referring now to the drawings and. in particu- 
lar, to Figs. 1 and 2, a broad band antenna according to 
the present invention is generally indicated by the nu- 
meral 20. The antenna 20 is vertically secured to a 
mounting plane 22 which provides a sufficient ground 
plane, such as a military vehicle or the like. The antenna 
of the preferred embodiment is employed for ground-to- 
ground, ground-to-air communications, and, as will be- 
come apparent later, for satellite communication. The 
antenna 20 is secured to the mounting plane 22 by a 
base plate 24 with a plurality of fasteners 25 in a manner 
well known in the art. Extending substantially vertically 
from the base plate 24 is a spring assembly 26 which 
provides a flexible mounting for the antenna 20. The 
spring assembly 26 is preferably made of a corrosion- 
resistant steel, and is mechanically connected to the 
base plate 24 and the components of the antenna so as 
to withstand any flexure forces applied to the antenna. 
[0022] Extending vertically from the spring assembly 
26, in a direction away from the base plate 24, is a base 
radiator generally indicated by the numeral 30 and a tip 
radiator generally indicated by the numeral 34. Both the 
base radiator 30 and the tip radiator 34 are enclosed 
within a tapered cylindrical housing 35. The housing 35 
is made of a non-conductive material such as fiber re- 
inforced plastic and is enclosed within a fiberglass or 
plastic cover laminate. 

[0023] A transmission line 36 which, in the preferred 
embodiment, is a length of 50 ohm characteristic imped- 
ance transmission line about 7 inches in length, is ter- 
minated at one end by a connector 38 typically used with 
50 ohm transmission line such as S0239, BNC or a type 
N connector. The connector 38 is mounted to the base 
plate 24 and allows for connection to other transmitting 
or receiving equipment that utilizes the operational char- 
acteristics of the antenna 20. 

[0024] The base radiator 30 includes an unun trans- 
former 42 connected to the transmission line 36 at an 
end opposite the connector 38. In the preferred embod- 
iment, the transformer is a Guanella 1 :4 unun transmis- 
sion line transformer. The transformer 42 transforms the 
feed point impedances of the antenna to impedances 
that meet the VSWR operational requirements of the an- 
tenna 20. Those skilled in the art will appreciate that the 
transformer includes a ferrite core. Selection of the fer- 
rite core size, shape, and material depends upon the 
frequency range and VSWR requirements desired by 
the end-user and is easily done by one skilled in the art. 



Published material such as Transmission Line Trans- 
formers by Jerry Sevick, published by the American Ra- 
dio Relay League, is quite helpful in such selection. 
[0025] Extending vertically from the transformer 42 
5 are a series of linear radiators and electrical component 
networks which function in such a manner that as the 
frequency of operation changes, the impedance of the 
networks change instep and instantaneously to limit the 
antenna current(s) that exist above those networks; 
w therefore, as the frequency of operation increases, the 
electrical height of the antenna in effect decreases. To 
accomplish this, the base radiator 30 includes a linear 
radiator 44 extending vertically from the transformer 42 
and which is electrically connected to an inductor-resis- 
ts tor network 46. The network 46 includes an inductor 48 
and a resistor 50 connected in parallel. In the preferred 
embodiment, the inductor 48 has a value of 0.39 uJH and 
a Q value of about 93 at 25 MHz. The preferred value 
for the resistor 50 is 250 ohms rated at 20 watts, VSWR 
20 1 .15:1 , frequency DC to 3.0 GHz, and capacitance 1 .2 
pf. 

[0026] Extending vertically from network 46 is another 
linear radiator 54 which has connected to its opposite 
end an inductor-resistor network 56. The network 56 in- 
cludes an inductor 58 and a resistor 60 connected in 
parallel. In the preferred embodiment, the inductor ^8 
has a value of 0:57 \xH and a Q of 92 ait 25 MHz. The 
resistor 60 has a value of 150 ohms rated at 20 watts, 
VSWR of 1 .1 5:1 , frequency DC to 3.0*GHz, and capac- 
itance 1.2 pf. Vertically extending from the network 56 
is another linear radiator 64. Those skilled in the art will 
appreciate that the linear radiators 44. 54. and 64 are 
typically brass tubes. In the preferred embodiment, the 
brass tube radiators have an outer diameter of 0.525 
inches with aO.014 inch wall thickness. Alternatively, the 
radiators could be constructed of a plurality of wires or 
conductors braided or spirally served around a core of 
dielectric material. 

[0027] Extending from the linear radiator 64 is the tip 
radiator 34. A tip capacitor 66 is interposed between the 
linear conductor 64 and the tip radiator 34. In the pre- 
ferred embodiment, the tip capacitor has a value of 4 pf. 
The tip capacitor 66 provides a safety factor for when- 
ever the antenna 20 contacts a high voltage power line. 
The capacitor 66 and the fiberglass cover surrounding 
the tip radiator 34 provide a breakdown voltage of about 
20 Kv rms, 60 Hz for personnel anoVor equipment asso- 
ciated with the ground plane carrying the antenna 20. 
[0028] With the foregoing structure of the antenna 20, 
it will be appreciated that the networks 46 and 56. along 
with their positional placement within the base radiator 
30. provide the effective electrical lengths and current 
distribution changes needed to obtain the desired band- 
width of the antenna 20. 

[0029] Simple circuit theory shows that for an ideal in- 
ductance in parallel with an ideal resistance, the equiv- 
alent impedance at any frequency is given by: 
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Zeq 



~ b o **" J •» 



X/ 



Hp 2 + X/ 2 Rp 2 + X/ 2 
which can be reduced to: 



2*,-- " 



(1) 



- -t-1 1 + 5 



(2) 



X/ 2 



or 



and 



Zeq = Req + yXeq 



(3) 



(4) 



X/ 2 



and 



Xeq = 



X/ 



1 + 



XT 



(5) 



upon inspection at very low frequencies: 

XI -> 0 and 
Req -» 0 
Xeq -> XI 

[0030] At very high frequencies: 

XI -> oo (very large values) 
Req -» Rp 

Xeq -» 0 (very small values) 

[0031] From the foregoing, it can be seen that the par- 
allel inductance and resistance values of the networks 
46 and 56 are chosen such that at the lower portion of 
the 30 - 51 2 MHz band, the networks reduce to an equiv- 
alent circuit that has a larger inductive reactance in se- 
ries with a small resistance value. For example, at 30 
MHz. the network 46 reduces to an equivalent series 
impedance of Z eq = 19.9 + / 67.6 (ohms). At 512 MHz. 
the network 46 reduces to an equivalent series imped- 
ance of 2 eq = 240 -f- ; 48 (ohms). From these examples, 
it can be seen that at the lower end of the band, the 
antenna 20 is "inductively loaded" and at the higher end 
of the band, the antenna is "resistively loaded." 
[0032] From the foregoing analysis, it should be ap- 
parent that as the frequency of the operation changes, 
the impedance of the networks 46 and 56 change instep 
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and instantaneously in a way to limit the antennacurrent 
(s) that exist above those networks. Therefore, as the 
frequency of operation increases, the electrical height 
of the antenna effectively decreases, it will be appreci- 
ated by those skilled in the art that positional adjustment 
of the networks within the base radiator 30 and changes 
to the values of the components 48. 50, 58, and 60 cor- 
respondingly adjust the antenna's performance within 
the desired operating band. Of course, additional induc- 
tor-resistor networks could be positioned along the 
length of the antenna. In the preferred embodiment, the 
network 46 is positioned about 30 inches from the 
mounting plane and network 56 is positioned about 42 
inches from the mounting plane. Accordingly, a change 
of network values and their placement along the anten- 
na 20 could be adjusted such that the radiator pattern 
maximum load could be elevated (not along the line of 
sight) for ground to satellite communication. 
[0033] To further illustrate the effect of how the net- 
works inserted within the base radiator 30 affect the cur- 
rent distribution along the antenna, a simple approxima- 
tion of the antenna was modeled on a computer program 
"NEC-WIN PRO" which is an antenna analysis software 
package supplied by Nittanty Scientific, Inc. ofHollister, 
California. Accordingly, for the model antenna shown in 
Figs. 1 and 2, Figs. 3-15 show modeled current magni- 
tude and distribution along the antenna for various fre- 
quencies. In other words, the vertical scales show the 
estimated current magnitude and the horizontal or seg- 
ment scale shows the linear distance from the ground 
plane along the antenna in inches. For example, at 300 
MHz. Fig. 9. the maximum current is approximately 
0.0045 ampere and the maximumcurrent above the net- 
work 46, at segment 30, is approximately 0.0015 am- 
pere. Therefore, above the network, the currents have 
been reduced to a third of their maximum value or -9.5 
db down. This results in less contribution to the far field 
radiation patterns by the current(s) above the network 
than by the current(s) below the network. It is submitted 
that the feature of current control by the two networks 
46 and 56 results in a broad band or wide band antenna 
that meets the desired goals of the invention. The meas- 
ured VSWR and gain performance ofa preferred anten- 
na utilizing the component values and positional place- 
ment of the networks as disclosed herein is provided in 
Fig. 1 7 and in Table 1 , as measured on a 1 0' x 1 0' x 1 0' 
metal ground plane of a common antenna test range. 

TABLE 1 



Typical Antenna Gain 


FmHz 


Gain (db) 


FmHz 


Gain (db) 


30 


-6.31 


280 


-3.49 


40 


-5.21 


290 


-4.93 


50 


-4.69 


300 


•6.08 


'60 


-5.08 


310 


-5.04 


70 


-4.27 


320 


-7.19 
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TABLE 1 (continued) 





Typical Antenna Gain 




FmHz 


Odin (uu; 


FmH7 


Gain (db) 


80 


-2.62 


J30 


-10.18 


90 


-4.65 


340 


-3.51 


100 


-6.26 


350 


-2.64 


110 


-4.78 


360 


-1.52 


120 


-3.26 


370 


-3.88 


130 


-2.54 


380 


-3.11 


140 


-3.16 


390 


-3.16 


150 


-3.55 


400 


-3.62 


160 


-4.75 


410 


-0.96 


170 


-3.72 


420 


-3.98 


180 


-4.18 


430 


-6.05 


190 


-5.44 


440 


-4.63 


! 200 


-3.98 


450 


-2.79 


210 


-4.40 


460 


-4.05 


220 


-4.36 


470 


-3.06 


230 


-3.94 


480 


-1.03 


240 


-4.15 


490 


-4.04 


250 


-4.22 


500 


-0.08 


260 


-3.43 


510 


4-0.53 


270 


-4.73 


512 


-2.89 



[0034] Based upon the foregoing, the advantages of 
the present invention are readily apparent. Primarily, the 
antenna 20 provides an instantaneous bandwidth of 482 
MHz between the frequencies of 30-512 MHz. Moreo- 
ver, this construction provides a VSWR of less than 4:1 
for the VHF band (30-108 MHz) and a VSWR of less 
than 3:1 across the UHF band (108-512 MHz). Accord- 
ingly, use of the antenna 20 eliminates the need for spe- 
cial tuning circuits or the like and greatly improves the 
ability of transmitters and receivers to function without 
the need for tuning and other modifications. 
[0035] Inasmuch as the present invention is subject 
to many variations, modifications and changes in detail, 
some of which have been expressly stated herein, it is 
intended that all matter discussed throughout this entire 
specification was shown in the accompanying drawings 
being interpreted as illustrative and not in a limiting 
sense. It should thus be evident that a device construct- 
ed according to the concepts of the present invention 
and reasonable thereto, will accomplish the objects of 
the present invention and otherwise substantially im- 
prove the broad band antenna art. 



Ciaims 



a transformer network connected to one end of 
said transmission line; and 
at least one inductor-resistor network connect- 
ed to an opposite end of said transformer net- 

5 work, said at least one inductor-resistor net- 

work changing the effective electrical length of 
the antenna such that as the frequency of op- 
eration changes, the current distribution above 
and below said inductor-resistor network 

w changes in a corresponding manner. 

2. The antenna according to claim 1 . further compris- 
ing: 

a second inductor-resistor network serially 
is connected to said at least one inductor-resistor net- 
work, wherein both said inductor-resistor networks 
function to reduce the current thereabove, such that 
as the frequency of operation increases, the elec- 
trical height of the antenna decreases. 

20 

3. The antenna according to claim 2, wherein the an- 
tenna bandwidth is between about 30 to 512 MHz 
with a Voltage Standing Wave Ratio of about 4.0 or 
less. 

25 

4. The antenna according to claim 2. further compris- 
ing a tip radiator connected to an opposite end of 
said second inductor-resistor network through a ca- 
pacitor. 

30 

5. The antenna according to claim 2. wherein said in- 
ductor-resistor networks are positionally adjusted 
with respect to each other to change the antenna's 
radiation pattern. 

35 

6. The antenna according to claim 2, wherein unit val- 
ues of said inductor-resistor networks are adjusted 
to change the antenna's radiation pattern. 

^o 7. An antenna operable over a predetermined broad 
band and connected to a transmission line, com- 
prising: 

a tip radiator having a series capacitance; 

45 a base radiator connected at one to said tip ra- 

diator and at the other end to the transmission 
line, said base radiator changing the effective 
electrical length of the antenna such that as the 
frequency of operation changes, the current 

so distribution along a length of said base radiator 

changes. 

8. The antenna according to claim 7, wherein said 
base radiator comprises: 



1. An antenna operable over a predetermined range 
of frequency, comprising: 

a transmission line; 
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a transformer network connected to the trans- 
mission line; and 

a series of linear radiators and inductive-resis- 
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tive networks connected to said transformer 
network, wherein said inductive resistive net- 
works function to reduce the current there 
above, such that as the frequency of operation 
increases, the electrical height of the antenna 5 
decreases. 

9. The antenna according to claim 8, wherein the an- 
tenna bandwidth is between about 30 to 512 MHz 
with a Voltage Standing Wave Ratio of about 3.5 or io 

. less. 

10. The antenna according to claim 8, wherein said in- 
ductor-resistor networks are positionally adjusted 
with respect to each other to change the antenna's is 
radiation pattern. 

11. The antenna according to claim 8, wherein unit val- 
ues of said inductor-resistor networks are adjusted 

to change the antenna's radiation pattern. 20 

12. The antenna according to claim 8, wherein the 
bandwidth is between about 30 to 512 MHz with a 
voltage standing wave ratio no greater than 4:1 
across a frequency band of 30-108 MHz and no 25 
greater than 3:1 across, a frequency band of 
108-512 MHz. 
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(54) Low profile broad band monopole antenna with inductive/resistive networks 

(57) An antenna (20) operable over a predeter- 
mined range of frequency includes a transmission line 
(36) ; a transformer network (42) connected to one end 
of the transmission line, and at least one inductor- resis- 
tor network (46) connected to an opposite end of the 
transformer network. The inductor-resistor network<46) 
changes the effective electrical length of the antenna 
(20) such that as the frequency of operation changes, 
the current distribution above and below the inductor- 
resistor network changes in a corresponding manner. A 
second inductor- resistor network (56) may be serially 
connected to the other network (46), wherein both func- 
tion to reduce the current thereabove. Accordingly, as 
the frequency of operation increases, the electrical 
height of the antenna decreases. 
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